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Technology assessments (TAs) are interdisciplinary applied policy
studies undertaken (1) to inform public and private policymakers and
interested citizens about the likely consequences of a decision to
develop a technology, and (2) to identify, evaluate, and compare
alternative policies and implementation strategies for dealing with
problems and issues likely to arise when a technology is developed
(White et al., 1978: 76). TAs, as do applied policy studies generally,
involve technical and policy analyses.’ Technical analyses attempt to
evaluate and compare technologies on the basis of unbiased scientific
and technical criteria. Policy analyses interpret the results of the
technical analyses in the context of the social and political system within
which the technology is developed.
The purpose of this article is to discuss the policy analysis component
of TA. First, utilization-central to the design, conduct, and interpre-
tation of applied policy analysis-is discussed. Second, participatory
research is assessed as a utilization strategy. Third, issues associated
with utilization strategies are identified and several recommendations
for the conduct of TAs are presented. The discussion that follows is
based on a decade of research conducted by the Science and Public
Policy (S&PP) program at the University of Oklahoma. S&PP, an
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interdisciplinary applied research program, has conducted several
technology assessments in energy and environmental policy.2
Utilization
Concerns about utilization are the driving force of TAs-in order to
impact on policymaking, they must be designed and conducted in a
manner that will maximize the opportunity for the generation and
utilization of knowledge about the costs, risks, and benefits of the
technology. Essentially, a TA that is well done technically or scientifically
but that &dquo;sits on the shelf may be good research but is not a good TA.
While there appears to be general agreement among knowledge
producers about the role of utilization in TA, the lack of application of
results by potential knowledge users is not encouraging. Little doubt
exists that knowledge is underutilized. With a few significant exceptions,
the investments made in creating information are not &dquo;paid back&dquo; in
terms of the application of that knowledge to policymaking and
decisionmaking.3 Furthermore, this appears to be true regardless of
how the term &dquo;utilization is defined.&dquo;
Many explanations have been offered for underutilization. Table I
summarizes these explanations by identifying four general categories of
barriers: the quality of research,5 politics,6 the nature of scientific
knowledge in relation to social problems, and the processes of innova-
tion and change. Of these four categories, the first three have been less
important to S&PP research strategies. While it is important to produce
quality research products, there is little support for the idea that high-
quality research will be used while low-quality research will be ignored.
The importance of quality to use can be challenged both theoretically in
terms of how innovations are adopted (Rogers, 1962) and empirically in
terms of both user/ producer relationships (Berg et al., 1978) and the
importance of political and interpersonal variables (Aaron, 1978; Pat-
ton, 1978). Variables related to politics and the nature of scientific
knowledge can be important to utilization, but neither offers much
encouragement to the applied researcher because both are essentially
nonactionable in the short term.
The fourth category of barriers, the process of innovation and
change, becomes vitally important because several of these variables are
subject to manipulation by the researcher and they significantly affect
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TABLE I
Barriers to Utilization
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utilization.7 Primary among these manipulable factors are interper-
sonal variables, such as language, the relevancy of information to
the organization’s purpose, and the preparation and transmission of the
message to the user. The following section discusses participatory
research as an approach to reducing these barriers.
Participatory Research
Themes
The previous discussion has suggested two major points: Utilization
is critical to the success of TA, and thus the researcher must take an
active role in fostering utilization; and, while many barriers exist to
utilization, the researcher can influence barriers related to the process of
innovation and change. The research perspective taken in our program
is that many of these barriers can be reduced by integrating utilization
concerns throughout the design, conduct, and dissemination of the
research. In essence, participatory research tries to create the best
possible relationship between the knowledge producer and the knowl-
edge user in order to influence positively the process of change and
innovation.
Participatory research is not a new idea; it has long theoretical and
empirical roots related to innovation, decision making, and organiza-
tional change.8 Several specific themes have guided our efforts to do
participatory research:9
* Early involvement. Relationships with sponsors, government agencies,
and more general parties-at-interest are established at the earliest possible
stages of the project (Ballard et al., 1980; Ballard and Hall, 1981).
* Ongoing relationships. Relationships with users are maintained through-
out the course of the project in order to understand the dynamics of
user needs (Ballard et al., 1980; Ballard and Hall, 1981).
* ~)c/Ma~<~ orientation. Research issues and tasks must be responsive to
the needs of intended audiences. Thus, research agendas are developed in
response to socially defined rather than scientifically defined objectives.
* Integrated R&D. Knowledge generation must be linked to knowledge
application; thus, all phases of research design, development, and utili-
zation are integrated (Conway et al., 1976).
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* Research management. Researchers must recognize their own role in the
process of change. This includes developing substantive expertise, under-
standing how they intrude on or affect elements of the social context
(especially organizational politics), and understanding the factors (such
as political variables) that condition the demand for research (Weiss,
1975).
* Active utilization role. Understanding user needs and processes of change is
necessary but not sufficient for utilization. Thus, the researchers must
promote utilization by such activities as dissemination of findings,
increasing awareness of and interest in the research, and convincing
audiences of its applicability (Ballard et al., 1980).
Strategies o
Strategies to carry out these ideas will vary according to the pur-
poses, audiences, and social context of the research. The S&PP pro-
gram has developed four general strategies that have been used in
several research projects to facilitate participation and utilization. One
of the most important of them, in terms of establishing early involvement
and ongoing relationships, has been the role of an advisory committee.
For our Western Energy Study (White et al., 1979),&dquo; the advisory
committee included members representing federal agencies and national
interests, regional interests for our particular study area of the western
United States, representatives of private interest groups, state and local
officials and representatives, a labor union representative, and represen-
tatives of the research community. This committee, formed within a few
months of the project’s beginning, formally met with the research team
four times over the course of the three-year project and reviewed work
plans, reports, and draft papers on a regular basis. Their input was
viewed as an integral part of the design of the project.
A second strategy was to involve a much larger number of experts,
stakeholders, and relevant parties-at-interest to enhance the awareness
of the study and to improve the quality of its products. For example,
most of the Western Energy Study draft reports and/ or issue papers
were distributed to approximately 500 parties-at-interest both regionally
and nationally. This mailing list included the same categories of groups
represented in the Advisory Committee. The value of such widespread
distribution lies in the diversity of groups represented and in the wil-
lingness of the research team to involve relevant participants at the
earliest possible stages of research. For example, draft papers were
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characteristically distributed well before their authors or the team as a
whole were satisfied with them. While this procedure may be contrary
to commonly held scientific norms, it facilitates participation, because
reviewers can have an input before the papers become rigidly defined.
A third mechanism for increasing participation and utilization is
through personal interaction. In a broad sense, personal interaction
began by the research team learning about &dquo;the system&dquo;; that is, the
people, activities, and institutions that influence the variety of problem
areas affected by western resource development. Corresponding to this
learning process, the research team gradually interacted in the system
by visiting development sites and impacted areas, attending conferences
and workshops on environmental and energy topics, and establishing
verbal and written contact with other participants in the system.
A fourth participation/ utilization strategy focuses on the dissemina-
tion of research products. The critical activities here are packaging of
research products and presentation of findings to the most directly
affected audiences. Although it seems obvious that reports written in an
easily readable and understandable form will greatly increase the inter-
est and awareness of potential users, this point often appears to be
overlooked, even by those engaged in applied research. While it was
necessary to produce and disseminate detailed supporting documents
for the subject matter covered by the Western Energy Study, the
research team was careful to provide summary documents of reports
that were short, written in nontechnical language, and used graphics,
maps, charts, and other visual presentation techniques. This point is
elaborated in the final section of this article. 
Results
As we have noted, it is very difficult if not impossible to determine
&dquo;utilization&dquo;; this is certainly true when attempting to specify the causal
significance of the many variables that influence a particular decision.
Thus, the evidence supporting the success or failure of participatory
research is often anecdotal and speculative. However, the strategies
identified above are viewed as successful by the program staff (who have
been developing and refining them for a decade). Since participatory
research represents a strategy for doing successful TA, it is in the
program’s interest to be self-critical about its strengths and weaknesses.
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In addition to self-evaluation, other sources of information suggest
these strategies have been successful. The most recent of these is a
survey of sixty-five potential users of the Energy from the West study
(Parker, 1981). Results of this study indicate that the Energy from the
West TA had multiple uses, ranging from direct application to improv-
ing the quality of public discussion (Ballard and Parker, 1980: 16).
Regarding participatory research strategies, they appear to be success-
ful at a general or &dquo;enlightenment&dquo; level of utilization. They are particu-
larly important in promoting user awareness of and interest in TAs-a
critical mechanism that triggers the change process. Awareness and
interest by the potential user, particularly controllable by the researcher
through dissemination activities, were found to be a much more fruitful
utilization goal than altering individual and organization barriers (Bal-
lard and Parker, 1980: 17-18).
Additional evidence supporting the success of these strategies can be
found in a case study of a TA conducted by the S&PP program on outer
continental shelf (OCS) oil and gas operations (Miedema, 1974). The
OCS study’s final report, Energy Under the Oceans, received widespread
distribution and was utilized by a large number of government agencies,
environmental interest groups, and industry groups. These agencies and
groups used the study as background material from which to gain an
overall perspective of OCS energy development and as major input for
specific policy proposals. The U.S. Senate and House of Representatives
found the study useful as a source of data for congressional hearings
and in the development of OCS-related legislation. In addition, both
environmental interest groups and industries found the report to be
credible and to provide a good summary of technologies and a useful
review of government management practices in the OCS area.
A number of important factors were identified that facilitated the
utilization of the OCS study. First, the timing of the study was impor-
tant, since it appeared just after the onset of the energy crisis and at a
time when the outer continental shelf was being considered as a source
of expanded energy supply. Second, the study was user-oriented, and
the study team made significant efforts to obtain the maximum partici-
pation of a wide variety of vested interests that would be affected by the
study’s conclusions (such as government, environmental interest groups,
and industry). Third, the utilization of the study’s findings and recom-
mendations was positively affected by the extensive distribution of the
study that resulted from the dissemination strategy employed by the
study team.
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Utilization and Professionalism:
Recommendations for Doing TA
The discussion to this point suggests that participatory research is
useful in facilitating utilization of TAs. However, the strategies adopted
to promote utilization can create concerns about the professional con-
duct of the research team during the TA process. Table 2 summarizes
many of the issues associated with an active utilization approach
according to three general phases of research: proposal and design,
conduct, and dissemination and utilization activities. 11 Several caveats
about this table should be recognized. First, it is not exhaustive but
illustrative; other questions common to scientific/ professional research
could be included. Second, the entries are not necessarily unique to TA,
since several concerns are common to policy analysis in general. Third,
these three categories are not mutually exclusive; as discussed above,
participatory research tries to integrate components of the research
process. Thus, the entries in Table 2 are intended to reflect the stage of
the research process where each issue is most likely to arise. Fourth, the
order of the items in each category is not intended to reflect a ranking of
importance.
Proposal and Design
Many of the issues listed under research proposal and design are
common to grant/ contract research in general and are not necessarily
peculiar to participatory research. However, two deserve discussion.
Questions of research approaches and methodologies (number 2) are
among the most problematic in TA. Reasons for this include (1) that no
commonly accepted theories or methodologies exist for doing a TA
(White, 1975); (2) that in spite of this, substantial pressure often exists
from sponsors to use particular, internally developed models; (3) that
substantial incentives exist in the research and bureaucratic communities
to use the latest, fanciest, and most quantitative models even though
they frequently are inappropriate or are appropriate for only a very
limited set of research questions; and (4) that many TAs which deal with
forecasts, energy technologies, environmental impacts, and so on are
inherently uncertain. It is our experience that many models can help to
inform the research if used carefully and with extreme skepticism. The
more critical point is that it is often impossible to define appropriate
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models on an a priori basis; models and approaches are often more
fruitfully selected after the research team has learned enough about the
substantive problem, the variety of situational factors, and policy vari-
ables. Thus, our first recommendation is:
(1) Resist the temptation to completely design the research at the proposal
stage; incorporate enough flexibility into the design to adapt or even
radically alter the conduct of the study.
The fifth concern listed under proposal and design essentially asks
the question, &dquo;What are the consequences of studying this problem?&dquo;
and reflects the position that research can, by itself or with other factors,
legitimate-that is, raise to the level of public discussion-a question
that would not otherwise be raised. This concern is often heard when
research is directed at or includes technologies about which there are
strongly held, emotional positions. This argument is very problematic
because it connotes an absolutism or, at worst, anti-intellectualism. Our
experience in TA suggests that virtually nothing about technology
development should be taken for granted. In fact, a basic purpose of TA
is to challenge &dquo;state of society assumptions&dquo; (Coates, 1975), which
includes questioning conventional wisdom, business-as-usual scenarios,
and the like. Thus, a second recommendation is:
(2) Accept nothing as a given; while always being sensitive to the social
consequences of research, creatively challenge the most basic assumptions
that influence the research problem.
Research Conduct
Among the important concerns associated with the conduct of the
research is the relationship of the researcher to the sponsoring agency.
This concern is often raised regarding entrepreneurial research, presum-
ably because the financial incentives for being co-opted are greater.
However, university-based research also can be faced with significant
pressures from the sponsoring agency, particularly if research findings
are critical of the agency or if they challenge basic legal and regulatory
elements of the agency. Perhaps these conflicts are unavoidable, in the
sense that in-depth analyses are almost certain to identify weaknesses in
any legal/ regulatory system. Furthermore, conflicts between the sponsor
and the contractor typically involve legitimate differences in perspectives
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about complex issues. The point to be emphasized about these relation-
ships is that an atmosphere must be created in which these differences
can be resolved frankly, that is, by establishing credible, ongoing rela-
tions between the contractor and sponsor. Thus, participatory research
can help to reduce rather than worsen this potential conflct. A third
recommendation is:
(3) Do not accept the sponsoring agency’s perspective if it is not supported
by your knowledge of the problem ; however, it is the responsibility of the
researchers to work to establish relationships with the sponsor that allow
frank resolution of conflicts without threatening the integrity or conti-
nuation of the research.
A related issue pertains to the relationships with other parties-at-
interest. As discussed above, participatory research in our TAs includes
a substantial amount of interaction with a broad range of parties-at-
interest, including distribution of draft reports for review and comment
at an early stage of development. A potential problem is the extent to
which perspectives of parties-at-interest should be included in the
report (number 7). We have found this to be a two-edged sword; these
comments have proved to be very valuable in both educating the
research team and fostering user awareness of and interest in the
research; yet, these comments are often one-sided or narrow and,
occasionally, of very low quality. We generally have dealt with this issue
by structuring our policy reports to distinguish &dquo;values and interests&dquo; of
parties-at-interest from factual evaluation of issues and alternatives.
While this occasionally results in the publication of very questionable
ideas, they should be properly attributed and formally assessed in the
evaluation section of the report. A fourth recommendation is:
(4) Values and interests of various participants should be portrayed in theTA, but it is the responsibility of the researcher to evaluate these ideas7~4, OM~ ~ ~ ~c ~poyM!0!/!~ /~c c~arcA~ ~ c o/M /c ~c~c ~<M
critically.
Dissemination and Utilization
Several difficult questions are raised during the dissemination and
utilization phase; however, only a few of these issues will be discussed.
One of the most difficult is the responsibility to make research results
available and accessible to parties-at-interest. While research results are
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often made available through a variety of publication mechanisms, they
are much less frequently made readily accessible in an understandable
form. Thus, as discussed above, we have used several dissemination
strategies to deal with this responsibility. Perhaps the most useful is the
executive summary; however, this mechanism almost always causes
major disagreements among the members of the research team. While
there is seldom a question about the need for an executive summary,
many questions are raised about how to present and format the sum-
mary. Primarily, these issues relate to its length, level of detail, and the
level of documentation. Some of these concerns are natural, given the
fact that many of our reports are 500 to 1000 pages long. How can this
much information be adequately summarized in an executive summary?
The answer is that it cannot be; in fact, the purpose of an executive
summary is to present the major findings and to increase awareness of
or interest in the project. It is not to be used as a primary information
base.
The biggest battles (and biggest mistakes) over executive summaries
concern their length. The general reason for this is that most researchers
cannot accept the idea of only partially explaining a complex problem.
As a result, summaries intended to inform directors of state agencies,
governors and legislators or their staffs, directors of R&D agencies, and
so on often are 40 to 50 pages of single-spaced, detailed material.
Substantial evidence and a little common sense suggest this is self-
defeating. In short, the executive summary should be clear about what it
does not do; but the central point is that the benefits of generating
interest in and awareness of a report outweigh the risks of misinterpreta-
tion from short, succinct, interesting highlights of a larger study. Thus,
a fifth recommendation is:
(5) ~ /C/!~/! /W!t~ CM CJCCCM~VC ~M~AM~M On~~b//OW ~C~! rC/t~OM~.Set length limits on executive summaries a d follow them eligiously
We suggest a maximum length of 15 pages and an optimal length of about
half that. When necessary, produce several executive summaries ratherthan one which is 50 p ges long; or produce the 50-page summary along
with a 2- to 5-page &dquo;highlights &dquo;section that can be distributed separately.
Sponsoring agencies often have their own agendas for contract
reports; for example, they may want to hold (repress) results until a
particular crisis or event is settled or until they can use them to advan-
tage in congressional hearings. While the research team should be
sensitive to the needs and agenda of the sponsoring agency, a general
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timetable for public release and dissemination of the reports should be
part of the project work plan and contractual agreements. Some flexi-
bility concerning the timing of dissemination is appropriate; however,
in some instances, repressing a report for more than a few weeks may
render findings moot. Under no circumstances should the team place
itself in a position that would allow the sponsor to completely control
dissemination or censor the material that is released. In regard to this,
we recommend:
(6) Dissemination/utilization activities are largely, if not solely, the responsi-
bility of the research team; agencies should be committed to facilitating,~!/!~ q/’~c ~carcA! fca/M c/tc~ ~OMM &c ~t/M~c~ f ~ t/~o~~
not impeding, this responsibility.
Producing appropriate executive summaries is the responsibility of
the researcher; unfortunately, publishing and distributing them is often
the responsibility of the sponsoring agency. This stipulation is often a
contractual requirement or a financial necessity. We have found few
utilization experiences in TA as frustrating as trying to get executive
summaries published and distributed in a timely fashion by sponsoring
agencies. Typically, our reports have addressed policy issues of &dquo;imme-
diate&dquo; concern to a variety of audiences; thus, timely distribution of
reports and summaries is a requirement if the information is to be
useful. Unfortunately, the priorities and concerns of our sponsoring
agencies seldom have considered these requirements-six- to nine-
month turn around time has been typical. Thus, a seventh recommendation
related to the timely release of information is:
(7) Responsibility for producing, printing, and distributing executive sum-
maries should be given to the research group and the costs should be~!on~ ~OM/J ~ ~hw! ~ ~c fMeorc/! ~ M ~c o~ ~/!OM/~ 6c
included in the contract budget.
Another concern related to dissemination activities, promoting use
of results that are of dubious quality, might be better termed the
&dquo;pathology of trust&dquo; (Ballard et al., 1980: 955-956). This concern is
created by participatory research; specifically, by establishing trust with
user communities. In fact, there is theoretical reason to believe that trust
is the key to utilization, since it is the triggering mechanism for potential
users trying and adopting the &dquo;innovation&dquo; (Rogers, 1962). The prob-
lem here is that if participatory research is successful, research products
of dubious quality may be as easily accepted by user communities as
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those of good quality. This flies in the face of numerous (usually
frustrated) researchers who argue that &dquo;good&dquo; research will be used and
&dquo;bad&dquo; research will be ignored. Unfortunately, there is little evidence to
suggest that the utilization process is this simple. This does not lead us
to recommend production of poor-quality research, but it does suggest
that the research team must be critical of its products. More important
we recommend:
(8) External quality-control mechanisms are a necessity in guarding againstbiased, narrow, or unsupportable findings. Advisory committees, paidconsultants, and wide distribution can help to provide this qualityCO/MM/fOM~ 0~ W~ ~M/rt~M~O~! C<!M /!~ ~0 V!~ ~M ~M /!~
control.
A further concern pertains to the appropriate role of applied
research: Should the researcher simply present relevant information, or
recommend and advocate particular policies? While this obviously is a
complex question, the answer to which largely depends on the particu-
lar research problem and relations between the research group and
various audiences, our general experience is that policy audiences want
recommendations. This can be for a variety of &dquo;good&dquo; reasons (for
example, a representative has to vote &dquo;yes&dquo; or &dquo;no&dquo; on a bill) or &dquo;bad&dquo;
reasons (a policymaker wants to avoid responsibility). In contrast, there
are frequently many pressures on researchers-uncertainties associated
with technology development and increased accountability-to avoid
recommendations. However, our general recommendation is:
(9) ~CM ~ CV~nCC Wa/TW!~, app/!C~ 7’C~O/’C/!C~ ~/!OM/~ ~ Wt//~ /0When the evidence w rrants lied researchers should be willing to
make substantive recommendationsfrom their work, even when uncertain-
ties exist (which is almost always true). Researchers should accept their
&dquo;expert&dquo;status and the accountability that goes with it.
A final question is the responsibility of the research team to what
might be called &dquo;immediate clients&dquo;-the people most likely to feel the
primary impacts of technology development. Participatory research
relies on these people to provide input into the TA process, yet a
consistent impression we formed from our experiences is that scores of
researchers come to these groups, enlist their confidence, use their time
and materials, and are not heard from again. It is no wonder that this
phenomenon, sometimes labeled the &dquo;we’re from Washington, we’re
here to help&dquo; syndrome, results in increasing resentment and increasing
unwillingness among local groups to talk to &dquo;outsiders.&dquo;
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This feeling was expressed to us repeatedly in our presentations and
visits with residents and public officials in the small communities
impacted by energy development. In one discussion, we asked such a
group what one or two things from our study would be most useful to
them. Their response was clear and unambiguous: &dquo;Help us communi-
cate with the state government and EPA about what our needs are and
how we would like to deal with them.&dquo;13
The effect of this issue is somewhat insidious-it grows very slowly,
subtly, and sometimes imperceptibly, and it is continuously reinforced
that &dquo;federal&dquo; research projects are &dquo;here to get,&dquo; not to help. From the
research team’s perspective, this can be an important barrier to gaining
necessary insights into local issues. However, the barrier can be reduced
if the relationships are ongoing and if requests made by local groups for
information or assistance are given high priority. The primary responsi-
bility for long-term assistance rests with the sponsoring agency and/ or
the federal government. Agencies that create literally hundreds of inter-
ventions in local communities should recognize the long-term and
cumulative impacts of these studies on their &dquo;subjects.&dquo; The long-term
effects, it seems to us, include growing resentment of federal agencies.
This conclusion should not be interpreted to mean that we favor uni-
form federal requirements such as those for research on human sub-
jects. However, unless this issue is addressed-and we know of only a
few, inadequate ways in which it is-these kinds of regulations seem a
logical result. Rather, we recommend:
(10) Technology assessments and related research projects that intervene in
/OCa/ CO/M/MM/t~!~ ~OMM 
~p/tC!~ tMC/M~C r~OM/’CM /br ~C/!~CO/local communities should explicitly include resources for technicalassistance in the research funding. While this may be accomplished on a
project basis, it may be implemented and better coordinated at a pro-
gram level.
Conclusions
We have argued that the degree of participation in technology
assessment depends on the purposes of the research. We view TA as a
form of applied policy analysis that is intended to create opportunities
for improved policymaking; thus, participatory research strategies are a
necessary component of the TA process. Essentially, we advocate that
researchers recognize (not bemoan) the fact that TA inherently involves
a range of values and interests. Participatory research helps to get these
values and interests specified and facilitates the development of the trust
and credibility necessary for balancing’competing perspectives.
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We have recognized a variety of issues related to the design, conduct,
and dissemination of technology assessments, and we have suggested
strategies for addressing them. The central question is not so much
whether the benefits of participatory research outweigh the costs and
risks. Rather, since participatory research is viewed as a necessity, the
question concerns how to balance participation with other requirements
of applied policy research. We hope the recommendations presented
will challenge others to develop further guidelines for designing, con-
ducting, and disseminating applied research.
Notes
1. These two labels are not altogether satisfactory, since both kinds of analysis are a
part of policy analysis. In this section, policy analyses are those that emphasize the
political aspects of the overall applied policy analysis.
2. The approach to TA described here was largely developed by Don E. Kash,
former Director of S&PP, and Irvin L. White, former Assistant Director. The policy
analysis framework discussed here is an outgrowth of a three-year Technology Assess-
ment of Western Energy Resource Development sponsored by the Environmental Protec-
tion Agency, Office of Energy, Minerals, and Industry, contract 68-01-1916. In addition
to the Project Directors, Irvin L. White and Michael D. Devine, the authors are grateful to
the members of S&PP’s interdisciplinary research team: Michael A. Chartock, R. Leon
Leonard, Frank J. Calzonetti, Martha W. Gilliland, Edward J. Malecki, Gary D. Miller,
and Edward B. Rappaport.
3. The most comprehensive statement of this is by Havelock (1969). For an analysis
of the use of policy analysis done by consultants, see Bernstein and Freeman ( 1975).
Regarding underutilization of federally sponsored technology R&D see House and Jones
( 1977).
4. Utilization typically is defined in narrow terms to mean the direct use of knowl-
edge as the deciding factor in decision-making processes. Use of such a narrow definition
has contributed to the underestimation of the total effect of applied research (Weiss, 1977:
531-545; Caplan et al., 1975; Ballard and Parker, 1980). Thus, it is more realistic to think
of utilization as creating opportunities for improved decision making by improving
knowledge about any of the variety of factors that affect decisions. While it is virtually
impossible to determine the degree to which a particular piece of research affects a
decision, there is little evidence to suggest that knowledge is used as much as researchers
intend or promise.
5. The most comprehensive examination of research quality in applied research
projects was probably the work done by Bernstein and Freeman (1975), who evaluated
over 1000 cases of evaluations of federal programs. Although a variety of barriers were
identified in this work, emphasis was placed on the need to improve the quality of
evaluations.
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6. See Lindblom and Cohen (1979) for an insightful analysis of the relationship
between informational and political variables. For an assessment of the inherent differen-
ces between the research and political communities, see Rein and White (1977).
7. For an overview of these variables, primarily those influencing user-producer
relationships, see Havelock (1969). For an empirical assessment of how the researcher can
reduce the barriers, see Benson (1976).
8. Theoretical background for participatory research is found in the works of Rogers
(1962), Lasswell (1971), and Bennis et al. (1977). Use of these and other theoretical
perspectives in structuring applied research owes a substantial debt to the ideas and
innovations of Phillip M. Burgess. See, for example, Burgess and Higgs (1971) and
Burgess (1973a, 1973b). These and other intellectual contributions were translated into
numerous successful applied research projects, including the Benchmark Program (see
Ballard, 1975) and the Ohio Cities Consortium (see Benson et al., 1977).
9. For an excellent discussion and historical overview of mechanisms to link knowl-
edge users and knowledge producers, see Conway (1976: Ch. 1).
10. The following discussion is taken largely from Ballard and Hall (1981) and Ballard
et al. (1980).
11. The Western Energy Study, begun in 1975 and completed in 1979, examined the
consequences of the development of six energy resources in eight western states through
the year 2000.
12. This categorization scheme was developed by Professor Dwight Davis, now at
Texas A&M University. Several of the entries in the first column reflect the work of Dr.
Davis.
13. This discussion occurred in a meeting with planners, elected officials, and repre-
sentatives of the city of Rifle, and the counties of Garfield and Rio Blanco, Colorado, in
March 1977.
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